
In your shirt or coat pocket CITIZEN SR-// can accompany everywhere. 
Sbientific Calculator with 8 digit mantissa plus sign and2 digit exponent 

plus sign via fluorescent multi digit single tube. 
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(1) SPECIFICATION 

DISPLAY 

• 8 Digits mantissa with sign, 2 digits exponent with sign. 

• Mantissa minus sign indication at 12th digit 

• Exponent minus sign indication at 3rd digit 

• Overflow indication at 12th digit (E) 

• Memory sign indication 12th digit decimal point 


OPERATING METHOD 

• Mathematic mode 

FUNCTION 

• Four functions:+,-, X,-r. x x 

• Scientific functions: sin, cos,_tan.sin' 1 . cos' 1 , tan' 1 , sinh, cosh, tanh, sinh' 1 , cosh' 1 , tanfr 1 , e ,1n, 10 , 
log, y/X, X',Y x ,1/X.X!.X,R-P,P-R,-R,R-, — DMS, DMS —, rr. 

• Constant and Repeated operation: +, x. -f. Y . 

• Deg/Rad/Grad mode switch for sin, cos. tan, sin' 1 , cos' 1 , tan' 1 ,R-P, P—R,—R and R — functions . 

• Nesting of scientific functions and arithmetic functions. 

DECIMAL POINT SYSTEM 

• Floating decimal point and fixed decimal point. 

CAPACITY 

• 10-'” through 9.9999999 X 10” 

























SPECIAL FEATUHL 

• Auto matic clear at |1UW.. 

■ Five independent memory 

• Tow levels ol parelhmu" 

POWER SOURCE 

• Dry batteries 1.5V X ItJM III.. Al mini 

• Ni-Cd batteries 1.2V * ? I'lk'll ’ i n .nr 

DIMENSIONS (Units, min) 

169 (L) X 88 (WIX22IH) 

WEIGHT 

145 g (Without batter ins) 

POWER CONSUMPTION 
360mW (3V) 

OPERATE TEMPERA 11 MW 

0°C~ 40°C 

LSI 

MOS LSI COMPLETE 1 Cl III 1 
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(2) BEFORE OPERATION 

IMPORTANT 


Read before you operate your machine. 

Do not leave the switch in either of the "ON" positions after use. 

To do so could completely discharge the batteries and. if left on for an extended period of time, could 
cause permanent damage. 

To prevent damage and prolong the life of your machine, avoid allowing any liquid such as coffee, coke 
etc. from coming in contact with any par, of the machine, and especially with the keyboard. Any such 
contaminants could prevent the key switches from operation. 

Do not clean your machine with harsh cleaners or petroleum derivatives. We recommend a silicon treated 
cloth. 

BATTERY 

The CITIZEN SR-II can be used with any one of three types of power. 

1. Standard (disposable) Batteries. 

2. Rechargeable Ni-Cd Batteries, 0ption 

3. AC power. j 


Battery Installation 

To instal Batteries, remove the fliitlmy i . hy .. . In (he .Ilrection of the arrow. 

Install 2 size AA penlight cells Im .-.I.. os indicated inside the compartment. 

Replace the Battery Cassette. 


AC Operation 

If you'd rather save the cost ol Betterin'.. obtnin on mi" .. Ai A. I,mum. /Charger for your Calculator. 

Plug one end into a source of 120/220 volts, A< iiuw.it «<. Ilm other ond to the jack on the rear of 

the Calculator. 

NOTE: For Battery operation, we urge you in r.nntiilei mini... Ni-Cads. With the AC 

Adapter/Charger, you can use these batturlin ImimiIihiIs mill ImimiIhiiIs ol limes. To fully recharge 

Ni-Cads, leave the AC Adapter/Chnrgm conn.I nv.. I yplrailly, when you get them. 

Ni-Cads will be in a discharged condition ... you mum nllwrgi Ihnm oviirnlghi before using the 
Calculator. 

If you don't use Ni-Cads, we recommend itiiu you urn luiiivy duly typo Imili.iiiu. 
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-•CAUTION 

If you are using the AC Adapter/Charger (and are not charging Ni-Cads) remove the Batteries. 
Operation from AC power, with batteries still installed, may cause the batteries to swell and erupt. 
Also, never leave Ni-Cads on charge for more than 24 hours. 

Never leave weak or dead batteries in your Calculator. If you don't intend to use the Calculator for a 
few weeks or months, remove the Batteries. 

BATTERY REPLACEMENT 

When the display becomes dim or if the calculator begins operating abnormally, it is time to replace the 
batteries. Always use quality, sealed 1.5 volt AA penlight cells. 

These batteries provide longer operating times than conventional cells, and they incorporate specially 
developed seals to provide greater leakage protection. 

(3) DISPLAY 

Your CITIZEN SR-II calculator has a bright green electro-fluorescent display with 12 character positions. 
The leftmost character position is reserved for the minus sign (—) and a special ERROR signal (E). The 
next eight positions are reserved for the number being entered into or out of the calculator. The 
remaining three character positions are reserved for very small or very large numbers. If a number appears 
in the last two of these positions, it is called the exponent and the preceeding number is called the 
mantissa. For example, the display 3.1416 12 is equivalent to 3.1416 x 10'The character space 

between the mantissa and exponent shows a minus sign (—) when the exponent is negative. 


The display of your incorporates several status indicators. These include negative mantissa and exponent, 
error, memory busy and second function selection. 



Memory Busy Indicator 

Your calculator has five memory registers. When memory register 0 is in use, the decimal point in the 
leftmost character position glows. (This will remind you that the zero memory register is in use.) 

Second Function 

When the function key [F] is pressed, a special decimal point indicator to the right of the eighth digit of 
the mantissa glows until the next key is pressed. 

The display sample is read as 
-3.1415926 xia 5 
Memory register 0 busy 
Second function is going to be done. 


Negative Mantissa and Exponent Indicator 

A minus sign (-) in the first (leftmost) display position indicates a negative mantissa. A minus sign in the 
tenth display position indicates a negative exponent. 

Error Indicator 

An error condition is indicated by the letter "E" in the leftmost display position. Typical errors are 
improper keystroke sequences and illegal operations such as division by zero. 



(4) KEY IDENTIFICATIONS 
Numeric entry keys 
jjj] ~ ® : Number Key 

[T] Decimal point Key 

[exp] : Exponent Key 


Function Keys 

Single Keys 


Clear entry and clear Key 
Change sign Key 


Add Key 
Subtract Key 
Multiplication Key 
Division Key 
Power Key 


DFG GRAD 


(DEC SELJ SIN' 1 COS- 1 TAN * H- "QMS 

HYP SWj COS, TMt) au- 

e» io - r-p n x x* 

L^j LOfij P*W ™ l*J 

llidll 

Mn-r 

^ © 


a a 

Mn + 

a 


a 

a o 
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fxTvl 

[ED 

EH 

[cm] 

[m+1 

1m] 

QZE3 

M 


ESI 



Exchange Key (Working registor. display reg 

Left parenthes Key 

Right parenthes Key 

Clear memory Key 

Memory plus Key 

Recall memory Key 

Reciprocal Key 

Factorial Key 

Sum plus Key 

Degree or grad, to radian Key 

Square root Key 

Sine Key 

Cosine Key 

Tangent Key 

Common logarithm Key 








Natural logarithm Kev 

Degrees, minutes, seconds to decimal degrees Key 
Polar to rectangular Key 
Result Key 

Combination Keys 
|SMn| — n : Store memory Key 

|RMn| — n Recall memory Key 

[T) —(Mn+|- n : Memory plus Key 
[f] —|Mn-)— n : Memory minus Key 
[f] — (MnX) — n : Memory multiply Key 
l~F] —(Mn-r )- n : Memory divide Key 
iHYPl — t3 - n : Fixed decimal point Key 


n = Number Key (0 — 9) 

n » 0, 1,2, 3 or 4 — To memory registor "n" 
n = 5. 6. 7, 8 or 9 - To memory registor “4" 

n : Number Key (0 ~ 91 
n =0 ~ 7 
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|HYP| — n Floating decimal point Key Set decimal point at "n" 

n = 8 or 9,same as setting decimal point at "T‘ 
When po wer o n. calculator is automatically set at 

[hwj rn 4 


[f] —(X 1 ) 

0-(e x , 

[g-(10 x | : 

[g-tSIN-') 

(7]-<C0S ' ) : 

[Fl-ITAN-') : 

fHYPl - UN] : 

fHYPl - [COSl 
fHYPl — [TANl 
fFl- IHYPl -(SIN-' ) : 

|T|- [HYP| - ICOS ' ) : 
|f1- |hyp| -(TAN 1 ) : 


Square Key 
Natural antilog Key 
Common antilog Key 
Arc sine Key 
Arc cosine Key 
Arc tangent Key 
Hyperbolic sine Key 
Hyperbolic cosine Key 
Hyperbolic tangent Key 
Archyperbolic sine Kev 
Archyperbotic cosine Key 
Archyperbolic tangent Key 



E3 0 0 fc] 0 


.. Key 


-(X) 

— (o ) Stnnilliid ilivimioM'Kuy 

-(R - ) RikIiiiii <li>||i■>" nr iiiimI Key 

— DMS) Uutim.il dUgrnru. In «J«yi(wm, minutes, seconds Key 

-ir — p) R«ciannui«r lupuim K*v 

Mode Switches 

DEG RAD GRAD ■ QOo/fltfd/Qi ml »Wllt:li 

i i 1 r- 1 

Your CITIZEN SR-II calculoioi Ini'. 43 keys, including n special "secondary function" key that allows 
some keys to have two separate US" - . I lie Im.i (principal) use is identified on the face of the key; the 
secondary use is identified above iliu key In ilia, manual, the first use is represented (except for digits) by 
enclosing the identification in ,i bnx.| J , the nijconilury use, by enclosing the identification in parentheses. 
( ). The following explanation will help you understand (he operation and uses of each key. 

DIGIT ENTRY KEYS 

[o] THROUGH [9] : Pressing any digit key entiu'. that digit and causes it to appear in the display. To enter 
the number 24, press 2 first, then 4 


12 


DECIMAL POINT ENTERY KEY 

0: Pressing the [3 key places the decimal point in your entries. 

EXPONENT ENTRY KEY 

(EXP| : Pressing the lEXPl key instructs the calculator that the following number entry is an exponent of 10 
(scientific notation), 

PI KEY 

g : Pressing the jjL| key enters the 8-digit value of it (3.1415927) into the mantissa display. Of course, 
you will have to preset the decimal place to 8 places before you'll get all 8 digits. 

NOTE: This key, following a number entry, clears the number entered and causes immediate entry of n, 
and vice versa. 

ARITHMETIC FUNCTION KEYS 

H ADD, E3 SUBTRACT, 3 MULTIPLY. [3 DIVIDE: Pressing any of these four keys selects the next 
operation To be performed by the calculator and causes the previously selected operation to be executed. 
During calculations, intermediate results are automatically displayed after these keys are pressed. 

ANSWER KEY 

[3: Pressing the [g key causes your answer to appear in the display and establishes a constant, then 
terminates the calculation. The answer can be retained as the first number for your next calculation. The 
0 key can be used inside parentheses to execute arithmetic functions, and the answer used in a scientific 
function. 
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OPEN BRACKET AND PARENTHESIS KEY 

[C~~n - Pressing the O] key once enters the open parenthesis; pressing it twice enters the open bracket and 
open parenthesis in sequence. Pressing this key actually causes storage of the intermediate result and prior 
function into the submemory, and conditions the calculator to solve subproblems within parentheses. 

CLOSE PARENTHESIS AND BRACKET KEY 

tm : Pressing the [TJ key once enters the close parenthesis; pressing it twice enters the close parenthesis 
and close bracket in sequence. Pressing this key actually causes execution of a prior function, display of 
the result of the subproblem within parentheses, and recall of the previous intermediate result and prior 
function stored in the submemories at the time the [Q] key was pressed 

NOTE: An arithmetic function of 'Y x j key sequence must be used between successive parentheses 

operations. For example, the calculator will not infer multiplication from the following key sequence: 
(2—5) (3+7) =; the sequence must be (2—5) x (3+7) = 

CLEAR ENTRY AND CLEAR KEY 

|CE/Cl : Pressing the key clears the display of erroneous entries, cancels overflow conditions, or clears the 
calculator of stored numbers and functions. Memory register s4 is also cleared. 

CHANGE SIGN KEY 

|+/—| : Pressing the l+/— I key changes the sign of the displayed number. To enter a negative number, first 
enter the number and then press the [+/~ key. Pressing the I+/-I key after the [EXP* key changes the 
sign of the exponent 
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REGI STER EXCHANGE KEY 

| X/vj : Pressing the 1X/Y; key interchanges the contents of the display (X) and the working register (Y). 
FUNCTION KEY 

[f] : Pressing the [Tj key conditions the calculator to interpret the next key pressed in accordance with 
the function identified above the key. When Jf] is pressed, a special decimal point indicator lights up to 
the left of the exponent until the next key is pressed. 
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(5) OPERATION 




BASIC OPERATIONS 




Your CITIZEN SR-II uses 

algebraic logic. This means your calculator works the same way you think. 

Entries are made the same way you would write an algebraic equation. Notice that the display shows each 

new numerical entry as you press the number entry keys. 


NOTE: The "display" you see will depend on your decimal point setting — this is true throughout the 

manual. 




Problem: 


Problem: 


Addition 3 + 4 = 7 


Subtraction 7-5 = 2 


Keyboard Entry 

Display 

Keyboard Entry 

Display 

3 

3. 

7 

7. 

El 4 

4. 

H 5 

5. 

H 

7. 

S 

2. 

Problem: 


Problem: 


Multiplication 3x5=15 


Division 36 + 4 = 9 


Keyboard Entry 

Display 

Keyboard Entry 

Display 

3 

3. 

36. 

36. 

fx] 5 

5. 

EM 

4. 

E 

15. 

H 

9. 
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Mixed Calculations 

The following example shows how the calculator is used to solve complex mathematical problems with a 
minimum of key depressions. The example also illustrates how the arithmetic function keys execute 
preceding operations and cause intermediate results to be displayed. 



Comments 

(4 + 6) executed 
(4 + 6) 8 executed 
(4 + 6) 8 - 7 executed 
Final result 



Answer Re-Entry 

If you want to use an answer in further calculations, there is no need to re-enter the number. Just press 
the desired arithmetic function key for the next operation and enter another number. 


Problem: 17.4 + 3.7 -21.1 
21.1 +32.4 = 53.5 

Keyboard Entry Display Comments 

17.4 
3.7 

21.1 

21.1 Not necessary to re-enter 21.1 

32.4 

53.5 


CONSTANT OPERATIONS 

The automatic constant is another time-saving feature. This feature enables you to add, subtract, multiply, 
divide or raise to a power each number in a series by the same (constant) number repeatedly without 
re-entering the number for each new calculation. The number entered after the last arithmetic function 
key pressed is always saved as the constant (addend, subrahend, multiplier or divisor). The constant 
function is the last arithmetic function key pressed before pressing the 3 key. To perform multiple 
operations with the saved constant, enter a new augend, minuend, multiplicand or dividend, and press tint 
3 key for an answer. In all instances, the constant is retained until a different number is entered after on 
arithmetic function key is pressed. The constant is saved in the Y register may be seen by pressing(X/Y|. 
Press 'X/Yl to return the constant to the Y register. 


Problem: 5 + 3-8 

2 + 3 = 5 

Keyboard Entry 

Display 

Comments 

5 

5. 

Constant undetermined 

□ 3 

3. 

Constant addend = 3 

B 

8. 


2 

2. 


E 

5. 



17.4 

ED 3-7 
3 
ED 

32.4 

H 
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Problem: 5 3 = 125 2' ■ 8 

Keyboard Entry Display 

5 5. 

0 3 3. 

S 125. 

2 2 . 

B 8. 


CALCULATIONS USING PARENTHESES KEYS 

NOTE: In the following example, parentheses and brackets are entered in the same sequence as the 
problem is written. 


Problem: [(2x3) + (3^-4)] 4 - [(3 + 5) x (7-9)] 


Keyboard Entry 

Display 

[M 2 

2. 

E 3 

3. 

[USE! 

6. 

3 

3. 

0 4 

4. 

ED 

0.75 

OEM 

6.75 

3 

3. 

0 5 

5. 

ED0E] 

8. 


= -0.4218750 

Comments 


(2 x 3) executed; addition operation established 

(3 4 - 4) executed 

(2 x 3) + (3 4 - 4) executed; division operation 
established 


(3 + 5) executed; multiplication operation 
established 
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0 g [§0 


7 7. 

9 9. 

-2. (7 -9) executed 

-16. (3 + 5) x (7 - 9) executed 

0.4219 
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CLEAR OPERATIONS 

There are two clear keys and they perform the following functions: |CE/C| clear entry/clear calculator 
and [CM] clear memory register 0. ,-, 

1. Clear Entry (Enter Correction): A single depression of the ICE/C I key after entry of a number clears 
the displayed number but does not affect the stored constants or the operation in progress. 


Example: 12 + 5.5 = 17.6 

Keyboard Entry 

Display 

Comments 

12 

12. 


El 5.6 

5.6 

Error, wrong number entered 

[ceTcI 

0 . 

Clear entry 

5.5 

5.5 


H 

17.5 
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2. Clear Calculator (Except Memory): A double depression of the [CE/Cl key clears any operation in pro¬ 
gress and clears the calculator except memory registers 0, 1,2 and 3. 


Example: 2 + 3 


Keyboard Entry 

Display 

2 

2. 

E 3 

3. 

[ceTc] 

0. 

iceTc! 

0. 


Comments 


Entry cleared 
Calculator cleared 


NOTE: Pressing |CE/C| key once after an arithmetic function key, answer key, n key or exchange 

key clears the calculator. 

3. Clear Function: If it is necessary to dear the \¥] key, simply press IFJ a second time. 


CHANGE SIGN OPERATION 

Pressing the [+/-1 key changes the sign of the number in the display. 
4‘ (-3) 

Problem:- - -- -8 

o 


Keyboard Entry Display 

_4 4. 

El*’) 16. 

E 16. 

3 3. 

US -3. 

EG -48. 

6 6 . 

H -8. 


Comments 


Negative indicator glows 


4. Clear Memory: The citizen SR-II has five memory registers designated 0. 1,2, 3 and 4. 

Pressing [CMl clears memory register 0. 

Pressing fcETSI clears memory register 4. Memory registers 1. 2 and 3 may be cleared by temporarily 
switching the calculator off although this is not really necessary since you can store new data in these 
(and registers 0 and 4) by simply pressing SMn[ and the appropriate register designation digit key. 


24 




REGISTER EXCHANGE OPERATION 

Another useful feature of yo ur CITIZEN SR-II Scientific Slide Rule calculator is the register exchange 
capability. Pressing the 'X/Y; key exchanges the data (number) in the display with the number in the 
constant register which is the previously displayed number or the constant. 


Problem: ■ ■ -■= 1.6666667 
J + b 


Keyboard Entry 

Display 

Comments 

3 

3. 

Undetermined 

EJ 

3. 

3. 

6 

6. 

3. 

m 

9. 

6. 

15 

15. 

9. 

[x7y| 

9. 

15. 

a 

1.667 

9. 
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CONSTANT n KEY 

The value ofEmay be entered into the display at any time by pressing the 0 key. The display will be 
3.1415927. 

Problem: Area of Circle: Find area (A) of a circle 6 feet in diameter (D) 


Problem: Area of Circle: 

Find area (A) of a circle 6 feet in diameter (D) 

trD 2 

Formula: A =—-- 

4 

A = 28.274334 ft 1 

Keyboard Entry 

Display Comments 

0 

3.1416 

E 

3.141 

6 

6. Diameter (D) 

EH <x J ) 

36. D J 

a 4 

4. 

a 

28.2743 
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EXPONENT ENTRY KEY 

Numbers may be entered into the CITIZEN SR-II in scientific notation; that .s expressed as a base 

- -«- 

exponent is 2. The procedure for entering numbers in scientific notation is as .ollows. 

1 Enter the base number, digit by digit (followed by j±Z3 if the ba5 ,_ e " umber isne9 g£>- 
NOTE: A base of 1 is assumed if the base number is not entered before pressing . 

2. Press lEXPl key. _, 

An exponent of 0 is assumed if the base number is entered andf^-s pressed, but no expo¬ 
nent is entered. 

3. Enter the one- or two-digit exponent (followed by (573 If *• e *P° nen < is ,wn diuits are 
NOTE. A maximum of two digits can be entered for the exponent. If more than two digits 

entered, only the last two are retained. 

The following examples illustrate the entry of number in scientific notation: 


Number: 


Keyboard Entry 


Display 


Comment 
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To clear before entry of next 
number 


-3.14 x IQ'’ 


3.14 


3.14 

[+73 -3.14 

(EXp, -3.14 00 

9 -3.14 09 

[+73 -3.14 -09 


RECOVERY TECHNIQUES 

Occasionally you may unintentionally press an incorrect function key. The following techniques allow 

easy correction without loss of the displayed number. . . 

Unintentional QT or F+] : Press 1, then the intended arithmetic function key and continue with you. 
calculations. If constant multiplication or division is being performed, the constant will be replaced by 1. 
unintentional 3 or 3 : Press 0. then the intended arithmetic function key and.rontmue with your 
calculations. If constant addition or subtraction is being performed, the constant will be replaced by 0. 
Unintentional [F]: Press _F j a second time. 

USING THE MEMORY REGISTERS 

Your CITIZEN SR-II calculator has five memory registers designated 0. 1 ,V3and 4 

in any memory register by entering the appropriate number and pressing HME) key n ° T! to ^ d number 

2 3 or 4 digit key. Any number in the display can be saved for later use in this manner. A stored number 
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can be recalled bv pressing the iRMnl key followed by the appropriate digit key. 

You can easily perform register arithmetic with the keys designated (Mn+). (Mnx), IMn-l and <Mn+KFor 
example, to add a number in the display to memory 2. press the following keys:J](Mn+) 2. Press[RMn] 
2 to see the resultant sum. 

Frequently you will only need to use one memory register while performing a calculation. For this reason 
the CITIZEN SR-II provides direct access to memory register 0 with the [CM] . [RjvTj and [M±| keys. 

The contents of this register can be cleared by pressing |CMJ, or recalled by pressing |RM). Information in 
the display can be added to the contents of this register by pressing ( M+l . 

You should realize that memory register 4 is a special one. It is not completely addressable. For example, 
after storing a number in memory register 4. if you press |CE/ c] , and then proceed with other 
calculations — you also cleared memory register 4, (wh en yo u pressed CE/Cj) . The function of this 
register is primarily for summation mode calculations ( ! 1+1 . However, since it is a memory, you can 
utilize it for temporary storage (keeping in mind that (1+1 key and/or (CE/C] affects this register). 


Note 

The other memory regiseters (0. 1. 2 and 3) can be cleared by storing zero into the register (eg. enter 0, 
press [SMrtl and the register number). You can clear memory register 0 by pressing CM, . 

The use and application of these memories will become quite clear as you use the calculator. Remember, 
this is a complex "machine" and It will take a while before you feel at home with all its functions and 
abilities. 

The following examples illustrate use of the memory registers in the CITIZEN SR-II. 

1, Save 123.0 in memory register 1. 


1. Save 123.0 in memory register 1. 


Keyboard Entry Display 

123. 123. 

ISMnl 1 123. 

IcITcl o. 

|RMn| 1 123- 


2. Save 108. Add 7.11 x 10 3 to 108 and save result. 


Keyboard Entry 


108 


HE 7.n 

_ 3 
E(Nln+) 


Ice /cl 

iRMn] 


1 


1 

1 


Display 

108. 

108. 

7.11 

7.11 03 

7110. 

0. 

7218. 


30 


I, Store n in the primary 
memory to 0. 


Keyboard Entry 



[ceTcI 

fRMl 

^eTc] 

| RMnj 0 

rcMi 

|RMn| 0 


memory registur (01 Kiel .. n vln Jrm| and |RMnl 0. Then clear the DEGREE/RADIAN/GRADIENT CONVERSIONS 

Pressing the [ R— key or pressing the F] key and then the (R—►) key will cause the number in the display 
to be converted from degrees/gradient to radians or vice versa. 


Display Comment* 

3.1416 

. 3.1416 Memory indicator point activated (you'll notice a 

0 . dlclmnl point loll ol the first digit) 

. 3.1416 

. 0 . 

. 3.1416 
3.1416 

0. Memory 0 clenrnd. 


Problem: rr radians = 180° = 200 gradient 


Keyboard Entry 

Display 

Comments 

0 

3.1416 

Set DEG/RAD/GRAD switch to "DEG". 

[F]<RH 

180. 

Read in Degrees. 

j R«- I 

3.1416 


E<R-> 

200 . 

Set DEG/RAD/GRAD switch to "GRAD". 

m 

3.1416 

Read in Gradients. 
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TRIGONOMETRIC FUNCTIONS 

Pressing the IsiNl , Icosl or [TAN] key will cause the calculator to compute and display the appropriate 
trigonometric function for the value of the angle that was displayed initially.The inverse (arc) 
trigonometric function of a displayed angle will be computed and displayed when the [Fj key is pressed 
followed by the (SIN- ), (COS' 1 ), (TAN”' ) key. 


Problem: Sin 30° = 0.5 

Keyboard Entry 

Display 

Comments 

30 

30 

Set DEG/RAD/GRAD switch to "DEG". 

ms 

0.5 


Problem: arc sin 0.2 = 11.536959° 


Keyboard Entry 

Display 

Comments 

0.2 

0.2 

Set DEG/RAD/GRAD switch to "DEG". 

[?J (Sin-) 

11.536959 



DEG/RAD/GRAD SWITCH: The position of the DEG/RAD/GRAD switch determines whether ill" 
trigonometric functions are to be computed with angles expressed in degrees, radians or gradients. 


Problem: cos 30° = 0.8660 


Keyboard Entry 

Display 

Comments 

30 

30 

Set DEG/RAD/GRAD switch to "DEG". 

[cos) 

0.8660 


Problem: tan 2 radians = - 

2.1850399 


Keyboard Entry 

Display 

Comments 

2 

|tan| 

2 . 

-2.1850399 

Set DEG/RAD/GRAD switch to "RAD". 
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SQUARE ROOT 

Pressing [3 causes the square root of the number in the display to be computed and displayed. 
Problem: 0 81 =9 

Keyboard Entry Display 

81 81. 

0 9- 

SQUARE 

Pressing [F] and (X J ) causes the square of the number in the display to be computed and displayed. 
Problem: 16.34 2 = 266.99560 
Keyboard Entry 
16.34 

E (x ! ) 


Display 

16.34 

266.9956 
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RECIPROCALS (1/jt) 


Pressing the |l/x| key causes the reciprocal of the number being displayed to be computed and displayed 

Problem: = 0.05 

Keyboard Entry Display 

20 20 . 

fTTxl 0.05 

COMMON LOGARITHMS FUNCTION (Log) 

Pressing the | LOG key cause the common logarithm of the displayed number to be computed and 
displayed. 

Problem: log lo 100 = 2 

Display 


Keyboard Entry 
100 


100 . 

2 . 



NATURAL LOGARITHMS FUNCTION ILn) 

Pressing the ILNj key causes the natural logarithm of the displayed number to be computed and 
displayed. 


Problem: L n (32 3 ) = 3 L n 32 

• 10.397208 

Keyboard Entry 

Display 

32 

32. 

FlnI 

3.4657 

ca 3 

3. 

CS 

10.3972 


38 


ANTILOGARITHMS FUNCTIONS (e x ). (10*) 

Pressing the [T and (e x ) or [0 and (10 x ) keys as desired causes the antilogarithms of the displayed number 
for the base e (e = 2.71828181 or base 10 to be computed and displayed. 

Problem: 10 J = 100 

Keyboard Entry Display 

2 2 . 

Lti (10 x ) 100. 

Problem: e J =0.0497871 
3 

E <e X > 


3. 

-3. 

0.0498 



EXPONENTIAL FUNCTION (Y*) 

The exponential function raises Y (first number entered) to the power x (second number engtred) for any 
real values of x. The function is completed by entering x and pressing the j+]. E},(¥], [x] ,[Q or (=] key. 


Problem: 3" =81 

Keyboard Entry 

3 

0 

4 

0 


Problem: i' 32 


Display 


Keyboard. Entry 

32 2 

ES 

E3 


The^function can be chained with other operations by use of parentheses as follows: 
Problem: 3x(4 ! ' 5 )=96 


Keyboard Entry 

3 0 bd 

4 

ED 

2.5 

m 

b 


Display 


Display 
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NOTE: Be sure to wait for the pending operations 
to be completed before pressing 0 . 


FACTORIALS (X!) 

Pressing the |XJ, key causes the factorial of the number being displayed to be computed and displayed. 
The highest number for which the calculator will calculate the factorial is 69. Higher numbers, negative 
numbers and non-integers will result in an error signal. 

Problem: [7?] = 5040 

Keyboard Entry Display 

7 7. 

HOI 5040. 

The n! function may be chained with other operations as follows: 

Problem: 12+(4!) = 36 

Keyboard Entry Display 




12 . 

4. 

24. 

24. 

36. 


HYPERBOLIC AND INVERSE HYPERBOLIC |hYP| 

The hyperbolic sine, cosine, or tangent of an angle in the display may be computed and displayed by 
pressing the iHYPl key followed by the appropriate trigonometric function key. 

Problem: sinh 2.32 = 5.0387004' 


Keyboard Entry 

Display 

2.32 

2.32 

HYP] 

2.32 

lUNJ 

5.0387 


The Inverse hyperbolic sine, cosine, or tangent of an angle in the display may be computed and displayed 
by pressing the [Fj key, then the [hVp] key, and finally the appropriate trigonometric function key. 

Problem: tanh' 1 0.17 = 0.1716667' 


Keyboard Entry Display 

0.17 0.17 

JL _ 0.17 

'HYPl 0.17 

(tan ') 0.1717 
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STATISTICAL FUNCTIONS 


The CITIZEN SR-II incorporates several valuable statistical functions. Summations are performed by 
pressing the * £+ key after entering each number in the series being summed. 

NOTE: The summation function automatically enters data into memory register 4. To avoid possible 
errors, always press |CE/C to clear this register before beginning a summation. 

The average (mean) of a series of numbers summed into the calculator is displayed by pressing [f](x), The 
standard deviation (dispersion around the mean) of a series of numbers summed into the calculator is 
displayed by pressing [~f](o). 

Problem: A survey found the price of plastic combs to range from 12* to 39* at 7 different stores 
according to the following schedule: 

24* 29* 39* 18* 7* 35* 19* 

Find the average price per comb and the standard deviation in price from the mean. 
Keyboard Entry Display Comments 


[CE/Cj 

0. Clear register 

24. 

24. 

!!3 

1. 

29 

29. 

\s± 

2. 

39 

39. 

M 

3. 


43 



Comments 


Keyboard Entry 

Display 

18 

18. 

13 

4. 

7 

7. 

13 

5. 

35 

35. 

13 

6. 

19 

19. 

13 

7. 

E (x) 

24.4286 

E (a) 

10.9523 


Mean price per comb 
Standard deviation 


DEGREES/MINUTES/SECONDS CONVERSIONS 

This function permits you to quickly convert degrees/minutes/seconds to decimal format and vice versa. 
Problem: 22°41'16" = 22.687778° Problem: 61.41° = 61°24'36" 


Keyboard Entry 

Display 

Keyboard Entry 


Display 

22.4116 

22.4116 

61.41 


61.41 

[dmse 

22.687778 

a 

(-DMS) 


61.41 

61.2436 =61°24'36" 
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This function may also be used to convert hours/minutes/seconds to decimal format and vice versa. This is 
helpful for calculating elapsed time and decimal equivalents of specified intervals of time. 


Problem: 3 hours, 37 minutes. 

14 seconds = 3.6205556 hours 

Keyboard Entry 

Display 

3.3714 

3.3714 

DMS-I 

3.6205556 

Problem: 16.87 hours = 16 hours, 52 minutes, 12 seconds 

Keyboard Entry 

Display 

16.87 

16.87 

m 

16.87 

(-DMSI 

16.5212 
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POLAR/RECTANGULAR COORDINATE CONVERSION 

The CITIZ EN SR-II can be used to convert polar to rectangular coordinates and vice versa by means of 
the |p—Rl key. 

Problem: Given the rectangular coordinates 2 and 3 (X and Yl, calculate the magnitude (r) and the angle 
(0) in radians. Set the DEG/RAD/GRAD switch to RAD. 


Keyboard Entry 

3 

Display 

3. 


Comments 

X/Y 

0.0000 


y loaded in y 

2 

2. 


x loaded in x 

(E (R—P) 

3.6056 


Magnitude r 

X/Y 

0.9828 


Angle in radians 


Y 2.3 



Problem: What are the rectangular coordinates of the polar coordinates having magnitude r of 17.4 and 
an angle 0 of 16.1°. Be sure DEG/RAD/GRAD switch is set to DEG. 


Keyboard Entry 

Display 

Comments 

16.1 

16.1 

Angle 0 

[X/Y] 

0.0000 


17.4 

17.4 

Magnitude r 

Ip—R| 

16.7176 

X coordinate 

[X/Y] 

4.8253 

Y coordinate 
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SAMPLE PROBLEMS 

Your CITIZEN SR-II Scientific Slide Rule calculator is a versatile problem solving tool. Several practical 
examples were chosen from different fields of interest to familiarize you with your calculator. We 
recommend that you gain familiarity with your calculator by working the sample problems. 

MATHEMATICS 

Many problems can be arranged so that two parallel calculations are performed with one entry of data: 
one in the display, the other in memory. Some examples of this procedure are shown on the following 
pages: 


Combination with Fixed Arrangements: 

Problem: What is the number of combinations of (n) things taken (r) at a time? 


Formula: ( ) 

r 


n! 


r! (n - r)! 


n = 10. r = 6 


= 210 


Keyboard Entry 

Display 

Comments 


10 

10. 



XU 

3628800. 

10! 


Turns] 

3628800. 



6 

6. 


SUED 

720. 

6! 

SUD 

720. 



10Q 

10. 



6 

6. 



3 

4. 

FI key used 


_xjJ HD 

24. 

(10-61! 



17280. 

6! (10-6)1 



210 

(" ) 
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The Pythagorean Therorem: 


Problem: 

Formula: 


Given right triangle ABC with sides 3 and 4, find the hypotenuse c. 


c = J (3 J + 4 ‘) 
c = 5 



Keyboard Entry Display 

S9 o. 

3 3. 

IZl<x 2 ) 9. 

ED 9. 

4 4. 

E (x 3 i 16. 

DUS 5. 


Comments 


Hypotenuse (c) 


Law of Cosines: 

Problem: Given three sides of illustrated triangle, find angle A. 
Formula: a 3 = c 3 + b 3 - 2cb cosA 
, c 3 + b 3 -a 3 


cos' 1 <- 


2cb 


) 


c=5. 


a =3 


t = 36.869 898 


/A 



II 

-D 

Keyboard Entry 

Display 

Comments 

2 

2. 


0 

2. 


5 

5. 

c 

0 

10. 

2c 

4 

4. 

b 

H 

40. 

2cb 

m\ 

.40. 

Memory point illuminated 

5 

.5. 


[E (x 3 ) 

.25. 

c 3 

El 

.25. 


4 

.4. 


[E (x 2 ) 

.16. 

b 3 

o 

.41. 
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Keyboard Entry 

Display 

Comments 


3 

.3. 


H (XM 

.9. 

a ! 


m 

.32. 



wi 

.40. 

2cb 


a 

.0.8 


QD (COS ') 

36.8699 



ENGINEERING 

Parallel Resistors: 

Problem: Three resistors of 5 ohms, 20 ohms and 10 ohms are connected in parallel. What is the 
equivalent resistance? 

Formula: Req = —-----— Req * 2.8571428 ohms 

r, + “r ! + ~r7 


Keyboard Entry Display 

5 5. 

372 0.2 

m 0.2 

20 20. 

372 0.05 

rn o.25 

10 10 . 

322 o.i 

0.35 

322 2.8571 


Comments 

R. 

1/R, 

R, 

1/R, 

1/R, + 1/R, 

1/R, 

1/R, + 1/R, +1/R, 
Equivalent Resistance (Req) 


52 



RC Network: 


Problem: A step voltage of 25 volts in applied across series RC network with R = 50,000 ohms and C 
0.1 microfarads. What is the voltage across the capacitor after 15 milliseconds? 


Formula: V c = Vj (1 — e' t/RC ) 


V c = 23.755325 volts 



Display 


Comments 

25. 

1 . 

0.015 


Vi 

00 

t (15 : 1000) = .015 seconds 

0.015 

1 . 

1 . 

07 


1 . 

-07 

C (0.1 -r 10°) = 1 x 10 ’ farads 

150000. 


t/C 

50000 


R 

3. 


t/RC 

-3. 


-t/RC 

0.0498 


e-t/RC 

0.9502 


1 _ e -t/RC 

23.7553 


Voltage across capacitor (V c ) 
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Simple Supported Beam: 


Problem: A beam simply supported at the ends carries a uniformly distributed load (w) of 10 pounds per 
inch across its lull length. Find the maximum deflection (Y c ). 



5! 


r , v 5w 1 

Formula: Y c = ^ 

E = 30 x lO" 

psi 


1 = 1.2 in." 

1 =200 in. 



Y c = 5.7870370 in. 




Keyboard Entry 

Display 


Comments 

200 

200. 


Length (1) 

EE] 

200. 



4 

4. 



GD 

1.6 

09 

l J 

5 

5. 



E 

8. 

09 

5xl 4 

10 

10. 


load (w) 

EJ 

8. 

10 

5 (w) 1" 

384 

384. 



El 

2.0833 

08 

(5 <w) I*) t 384 

30 EXP 6 

30. 

06 

Modulus of elasticity (E) 

ED 

6.9444 


(5<w) n-f (384E) 

1.2 

1.2 


Moment of inertia (1) 

B 

5.7870 


Deflection (Y c ) in inches 


Problem: A shaft 3 inches In diameter (d) has a 1000 inch-pounds bending moment (M) and a 2000 
inch-pounds torque (T). What is the maximum stress (o m ax> ? 


Formula: o max = ^, < M 1 ^ J ‘ + M, > "max = 610.41329 psi 


Keyboard Entry 
1000 

2000 

jS. K 1 ! QU 

a 

a 

16 


m 


03 


3 E3 


Display 

1000 . 

1000 . 

1000000 . 

2000 . 

4000000. 

5000000. 

2236.0680 

3236.0680 

16. 

51777.088 

3.1416 

16481.159 

3. 

27. 

610.4133 


Cemments 

Bending moment (M) 
M 1 

Torque (T) 

V 

Ml+Tl_ 

\/M* +T J 
M+ v/M' +T ! 


<M + V M* + T») 

-15-IM + V M 2 + T 2 ) 
n 

Diameter (dl 
d 3 

Maximum stress in shaft lo max ] 
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Sound Pressure: 


BUSINESS 


Problem: What is the sound pressure (P) of a jet airplane taking off that was measured to have sound 
pressure level of 133 decibels (dB), where reference pressure IP Q ) is 2 x 10" 4 m bar? 


Formula: P= anti-log. 


:f-+ log P 0 


P = 893.367m bars 


Keyboard Entry 

Display 


Comments 

2 


2. 



lEXPI 


2. 

00 


4 


2. 

04 


[+/- 1 


2. 

-04 

Reference pressure (m bar) 

LOG 


-3.6990 


log <P 0 > 

s m 


-3.6990 



133 


133. 


dB 


T] 

20 

20. 




Til 


6.650 


dB/20 


= i 


2.9510 


(dB/20) + log (P 0 ) 



(10 x l 

893.3672 


Sound pressure (p bar) 


A few basic business formulas ore listed below. The symbols used in the formulas are as follows: 

n numbur of periods over which interest is compounded 
i interest rale per period (n) 

PMT payment per period (n) 

PV present value 
FV future voluo 


Formulas: 


Compounded Lump Sum 

b) 

Sinking Fund 

FV - PV (1 l I)" 


FV - PMT (1 + i)n - 1 

Discounted Lumps Sum 

d) 

Annuity 

PV- FV 
(1 +i)" 



Loan Amortize! ion/Amount of an Annuity 
PMT . PV tLH +i » n ) 

f) 

Sinking Fund Payments 

<(1 + i)n _ i, 


rlvl 1 = rv ~-T. «-7 

(i + i) n -1 
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g) Number of periods to amortize a loan or number of periods in an annuity 
, PMT 
ln PMT-PV ■ i 
" In (1 + i) 

Because the solutions of the business formulas are similar, the key sequence for only one function is 


Problem: Loan Amortization/Amount of an Annuity 

$3000 is to be borrowed from a bank charging 10% interest per year. The loan is to be repaid in 
24 monthly payments. What is the payment? Formula (e) is used. 


Keyboard Entry 

Display 

Memory 

Comments 

3000 

gun .i 

12 

E 

cm 

m i 

24 

m 

3000. 

0.1 

0.1000000 

12. 

0.0083 

0.0083 

1. 

1.0083 

24. 

1.2204 


Amount borrowed (PV) 
Interest per year (i x 12) 

Interest per month (i) 

(1 + i) 

Number of payments (n) 
(1 + i) 24 


MH'lliHy? 


RM 

1 


1.2204 1.22039 (1 + i) M stored for future use 

.0.0102 1.22039 i (1 + i) M 

.30.5098 1.22039 PV i (1 + i) M 

.1.2204 1.22039 (1 + i) 24 from memory 

.1. 1.22039 

.0.2204 1.22039 (1 + i) 24 - 1 

.138.4348 1.22039 Load payment (PMT) 




ARGUMENT LIMITS, ERROR CONDITIONS and ACCURACY 


Functions 

Argument Limits 

Error Conditions 

Accuracy 

+, X 

IxKlxlO' 00 

IResultsl>1x10'°° 

±1 in 8th digit 

* 

IxKlxlO' 00 

IResultsl>1x10' 00 

IDivisorKlxlO' 90 

±1 in 8th digit 

J x 

0<x<1 xIO 10 " 

x<0 

±1 in 8th digit 

X 1 

IxKlxlO 40 

lxl>1 x10 io 

£l in 8th digit | 

1/X 

1x10"” <1x1 <1x10'°° 

IxKlxlO-” 

tl in 8th digit 

7 r 



il in 8th digit 

sin X 

IxKlxlO 10 

lxl>1 xIO"’ 

±1 in 8th digit 
where IxK 

cos X 

tan X 

1x1^90^(100 GRAD or -S-R AD) 

1x1=90“ (100 GRAD or 

(360 DEG or 

400 GRAD or , 
2tr RAD). 

Near 1x1=90“ 
or 100 GRAD 
or tr/2 RAD) 
x (2n + 1) 
result of tan 


x (2n + 1) 2 

tr/2 RAD) x (2n + 1) 

XIs in a loss 




of accuracy 
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Functions 

Argument Limits 

Error Conditions 

Accuracy 

sin" 1 X 
cos -1 X 

lxl<1 

lxl>1 

*1 in 8th digit 

tan' 1 

IxKlxlO"’" 

lxl>1 xIO' 00 

±1 in 8th digit 

sinh X 
cosh X 
tanh X 

lxl<230,3BBB1 

lxl>230.25851 

il in 8th digit 

sinh' 1 X 

lxl<6x10” 

1x1^5x10” 

±1 in 8th digit 

cosh - ' X 

1<x<Bx10 ,# 

x<1 or x>5x10” 

±1 in 8th digit 

tanh' 1 X 

IxKI 

lxl>1 

±1 in 8th digit 

e x 

IxK 230.26861 

lxl>230.25851 

±1 in 8th digit 

10* 

IxK 100 

lxl>100 

±1 in 8th digit 

In X 
i log X 

0<x<1 x10'"° 

x>0 

x>1x10'°° 

±1 in 8th digit 

yX 

0<y< 1 x 10"'", IxKIn 1x10'°7lny 

y<0 or lxl>ln 1x10' 00 /lny 

±1 in 8th digit 

X! 

0<x<69 

X<0 or X>69 or X = 
INTEGER 

±1 in 8th digit 




Functions 

Argument Limits 

Error Conditions 

Accuracy 

x 

o 

i=n o 

2 X;<1x10'°° 

_irl ' 

i=n _ 

2 x f>1x10 ,0 ° 

i=1 l — 

±1 in 8th digit 

R - 

-*R 

IxKlxlO 100 

Ixl>1x10 lo ° 

±1 in 8th digit 

R->P 

Iy/xl<1x10‘ 00 x%0 

x 2 +y 2 <1x10 100 

Iy/xl>1x10 ,0 ° x = 0 

x 2 +y 2 ;>1x10 100 

- 

±1 in 8th digit 

P-*R 

IxKlxlO' 00 

lyKIxlO 10 

— 

Ixl>1x10 lo ° 

Iyl>1x10'° 

±1 in 8th digit 
where lyl< 

(360 DEGor 

400 GRAD or 

2jt RAD) 


Notes: Gentry or result if smaller than 1 x 10 ”, the display will show multiple zeros. When working 
with DMS/DEG, the display will show a single zero if the entry is smaller than 1x10" s . 
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CITIZEN BUSINESS MACHINES INC. 

303, 2-chome, Nishi-Okubo, Shinjuku-ku, Tokyo Japan 















